. Remedial EŠect of the Aqueous Extract from Asterina pectinifera on Skin Roughness. A 5z solution of the extract was applied 5 times a day to the scaly area of a volunteer'sˆnger. A right thumb is pictured before the application (a) and 11 days after the treatment (b). Two polyhydroxysteroids and three steroidal saponins (pectiniosides A, B and C) were isolated as bioactive substances from Asterina pectinifera. These compounds inhibited the release of guinea-pig skin stratum corneum cells by 48-67% (control, 0%) at 2 mg W ml. It is suggested that the bioactivity of these compounds is connected with the remedial and preventive eŠects of an aqueous extract of A. pectinifera on rough human skin.
Two polyhydroxysteroids and three steroidal saponins (pectiniosides A, B and C) were isolated as bioactive substances from Asterina pectinifera. These compounds inhibited the release of guinea-pig skin stratum corneum cells by 48-67% (control, 0%) at 2 mg W ml. It is suggested that the bioactivity of these compounds is connected with the remedial and preventive eŠects of an aqueous extract of A. pectinifera on rough human skin.
Key words: Asterina pectinifera; polyhydroxysteroid; steroidal saponin; desquamation; stratum corneum Asterina pectinifera is a common seastar found in the coastal areas of Japan. This seastar produces polyhydroxysteroids and steroidal saponins like other seastars to deter mobile predators from feeding. 1) In the course of our study on an avoidance reaction of A. pectinifera from the predator, Solaster dawsoni, we found that the aquarium water of A. pectinifera showed remedial and preventive eŠects on scaly areas of human volunteers' hands.
The bioactivity was examined by directly applying on the scaly areas of human volunteers' hands. Frozen-thawed seastars (200 g) were cut into small pieces and extracted with water (300 ml) for 3 h. The extract wasˆltered and evaporated. A 5z (w W v) solution of the extract in 5z ethanol-water containing 0.17z of methyl 4-hydroxybenzoate and 0.07z of ethyl 4-hydroxybenzoate as antiseptics showed a remedial eŠect on rough human skin as shown in Fig. 1 .
The bioactive fractions that had been obtained from a preliminary separation also showed an inhibiting eŠect on the release of guinea-pig skin stratum corneum cells. The subsequent bioassay 2) was therefore used for isolating the bioactive compounds.
Each test sample was added to a 0.1 M Tris-HCl buŠer (pH 9.0) containing 2 mM sodium dodecylsulfate, 8 mM dimethyl dodecylamine oxide, and 60 mg W ml of Kanamycin. A guinea-pig stratum corneum sheet was incubated in a detergent-containing buŠer at 509 C for 20 min. After stirring for 3 seconds with a mixer, the released cells were stained with 1z Gentiana violet. The number of released cells was counted (n＝5) with a cell counter.
2)
The aqueous extract of A. pectinifera, which had been collected from Mutsu Bay in Aomori Prefecture and from Sanriku in Iwate Prefecture, was passed through an HP-20 column, and the adsorbed materials were eluted with methanol. The methanol eluate showed bioactivity and was separated by a silica gel column with CHCl3-MeOH-H2O (7:3:0.3 and then 6:4:0.4) into four fractions. Polyhydroxysteroids 1 (2.6×10 "4 z from wet animal materials) and 2 (1.8 ×10 "4 z) were isolated from fraction 2 by repeated HPLC (C-8, 10 mm×250 mm, 75z methanol-water, 
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2 ml W min) and TLC (CHCl3-MeOH-AcOH-H2O＝ 15:9:1:2) separation. Fraction 3 was separated by HPLC in the same column with 55z methanol-water into six fractions, and the bioactive fractions were subjected to repeated TLC with CHCl 3 -MeOHAcOH-H2O (15:9:1:2) to give saponins 3 (1.9× 10 "4 z), 4 (2.3×10 "4 z), and 5 (4.7×10 "4 z). Compound 1 showed the (M+Na) + ion at m W z 507 in the ESI-TOF-mass spectrum. The 1 H-NMR spectrum revealed that 1 was a polyhydroxysteroid. The 13 C-NMR data for 1 were identical to those for (25S )-5a-cholestane-3 b,6a,7a,8,15a,16 b,26-heptol (Fig. 2) that had been isolated from the same species of seastar.
3) Compound 2 gave the (M+H) + ion at m W z 501 in the FAB-mass spectrum (glycerol matrix) and was assigned as a polyhydroxysteroid from its 1 H-NMR spectrum. Comparison of the 13 C-NMR data for 2 with the reported values for polyhydroxysteroids from A. pectinifera revealed that the structure of 2 was (25S )-5a-cholestane-3 b,4 b,6a, 7a,8,15 b,16 b,26-octol (Fig. 2) .
3) The negative ESImass spectra of 3, 4 and 5 showed the (M"Na) " ions at m W z 1257, 1419 and 1417, respectively. The MS and 1 H-NMR spectra revealed that these compounds were saponins. The 13 C-NMR data for 3, 4 and 5 were compared with the reported values for saponins of A. pectinifera. 4, 5) The structures of 3, 4 and 5 were thus assigned as pectiniosides A, B and C, respectively, as shown in Fig. 2 .
Polyhydroxysteroids 1 and 2 and saponins 3, 4 and 5 showed an inhibiting eŠect on the release of guineapig skin stratum corneum cells by 56.5, 67.1, 53.0, 56.7, and 48.4z, respectively, compared to the negative control (0z) at 2 mg W ml. Chymostatin showed the 37.6z inhibition at 100 mg W mL in the same bioassay. The bioactivity of these compounds was signiˆcantly decreased when tested at lower concentrations (1.0 mg W ml or lower). It may be suggested that the bioactivity is attributed to the steroidal structure, since the presence of the sugar or sulfate moiety and the diŠerent substituents at the side chain did not signiˆcantly aŠect the bioactivity. Details of the remedial and protective eŠects of these compounds and of the aqueous extract of A. pectinifera on rough human skin and an application to cosmetics will be published elsewhere.
Polyhydroxysteroids and saponins isolated from seastars have shown such biological activities as cytotoxic, ichthyotoxic, antiviral, antimicrobial, antiin‰ammatory, and hemolytic. 6, 7) Very weak cytotoxicity has only been reported for pectiniosides A (3) and B (4) against the two cancer cell lines, L1210 and KB (IC50, 10 to 11 mg W ml). 8) Pectinioside C (5) and polyhydroxysteroids 1 and 2 were not cytotoxic to these cells at 20 mg W ml. 3, 8) This is theˆrst report about the remedial and preventive activity of these polyhydroxysteroids and steroidal saponins on skin roughness.
